It was shown by that tuberculous effusions invariably contain a factor that behaves serologically like an agglutinin specific for Staphylococcus aureus. In the majority of non-tuberculous effusions, this factor could not be demonstrated or had a very low titer. They stated, too, that S. aureus had an agglutinative growth in pleural effusions.
Macroscopic agglutination tests were made with most of the pleural effusions. Clinical and laboratory data were collected and tabulated for each fluid.
In the course of the experiments, three more strains of S. aureus (A. F., M. P., and W. L.) all isolated from furuncles and subcultured in a way similar to that described for III, have been used occasionally in experiments parallel to strain III.
The pH of the pleural fluids was determined with Beckman's pH meter. logarithmic scale had to be chosen.) The number of staphylococci in the 24-hour nutrient broth varied between 125,000,000 and 750,000,000. It has not been determined whether this variation is actual or due to errors inherent in the counting method. The diagram ( fig. 1) shows that the differences between growth in nutrient broth and that in effusions are significant and that the maximum growth in pleural fluids is far outside the range of variations in the nutrient broth. The pleural fluids yielded consistently less growth than the control broth. Inhibition of growth, however, was irregular and varied from slight to marked. There was never complete inhibition of growth and there was apparently no actual destruction of staphylococci, because the number of staphylococci in the pleural effusions after 24 hours' incubation was never less than that in the inoculum. The ratio of growth between broth and effusions was 1000 or more in 85 per cent of the effusions.
The rate of growth in pleural effusions as compared to broth is shown in figure 2 . The two outstanding features are a delay of multiplication in the pleural effusion and an increase at a lower rate. The maximum of growth in pleural effusion and broth is reached at about the same time (20-24 hours). The chart shows one pleural effusion which was a "good inhibitor" (ratio of inhibition was more than 1:100,000) and one ind which the inhibiting power was slight (ratio of inhibition less than 1:100). The pattern in the two fluids is essentially the same.
In the collection and tabulation of the laboratory and clinical data of the pleural fluids, the following relations were considered:
1. Ratio of inhibition and time interval between onset of effusion and withdrawal. This interval varied between three weeks and three years in 49 fluids (including repeated tapping). No correlation was found.
2. Ratio of inhibition and age of fluid after withdrawal. This age varied from two days to seven months in 49 fluids of 39 patients; 16 fluids were examined more than once following standing in the ice box from four days to three months.
No trend was discernible.
3. Ratio of growth inhibition and bacteriological findings in effusion; 28 fluids contained tubercle bacilli and 21 did not. Seven additional fluids came from non-tuberculous patients. Of these, 5 had ratios from 1:2 to 1:485; the remaining 2 had higher ratios. The presence of tubercle bacilli showed no relation to growth inhibition. The same lack of correlation exists between the agglutination titer and growth inhibition with the exception of 6 of the 7 non-tuberculous fluids, in which both agglutinative titer and growth inhibition were of a low order. The next question to be answered was whether an active inhibitory factor could be shown, or whether the effusions constituted merely a poor medium. 
Nutritive quality of pleural effusions
Further experiments were done in order to find out whether the inhibitory action of effusions is due to the nutritive qualities of these effusions. It was argued that under the assumption of poor nutritive qualities 1. Dilution of effusions will yield an even poorer growth; 2. The addition of a minimal amount of growth-sustaining broth to pleural effusions will produce a better growth than that obtained in a comparable mixture of minimal amounts of broth in saline. Growth of S. aureus was observed in undiluted pleural fluid compared with that in various dilutions of pleural fluid in saline (1:2, 1:4, 1:10, and 1:20). The results were not quite uniform. In 7 out of 17 pleural effusions, growth was definitely enhanced when the fluid was diluted 1:2 or more up to 1:20; 7 other fluids showed practically no change in growth and in only three effusions did diminution of growth occur. These results are not uniform enough to allow any definite conclusions but they suggest the presence of an actively inhibitory factor.
It was found that in nutrient broth diluted 1:100, 30,000 to 200,000 staphylococci were present per ml. following the usual inoculation 'and incubation. In 11 experiments, 1 per cent of broth was added to 10 ml. pleural fluid and the growth of S. aureus in this mixture was compared with that in 1 percent of broth in 10 ml. saline.
In all experiments, growth was poorer in the effusion-broth mixture than in the saline broth mixture, the ratios varying from 1:2 to 1:29. In a twelfth fluid from a non-tuberculous patient, the ratio was reversed, being 2: 1. These results, again, are indicative of an active growth-inhibitory factor in tuberculous effusions.
Three strains of S. aureus, used occasionally, in parallel experiments with strain III gave in each instance similar results.
The pH of 49 pleural fluids ranged from 7.2 to 9.0 and bore apparently no relation to the agglutination titers nor to the inhibitory power of the respective fluids.
SUMMARY AND CONCLUSIONS
Forty-nine tuberculous effusions from 39 patients were tested in 88 experiments as culture media for Staphylococcus aureus with control series in nutrient broth.
All fluids examined allowed, according to colony counts, a considerably poorer growth than nutrient broth. The ratio between the growth in tuberculous effusions to that in nutrient broth varied from 1:20 to more than 1:100,000. Only three of these fluids had a ratio lower than 1:100. Out of seven additional non-tuberculous fluids, three had ratios as low as 1:2 or 1:3. The remaining 4 non-tuberculous fluids had ratios of between 1:40 and 1:10,000. With the exception just stated, no correlation could be demonstrated between the degree of inhibition on one side, and the clinical and bacteriological characteristics of the effusions on the other side.
The degree of inhibition is not related to the agglutination titer of pleural effusions for S. aureus.
Growth inhibition in tuberculous pleural effusion is apparently due to an actively inhibitory factor and not to deficiency in nutritive qualities because:
1. By adding a small percentage of nutrient broth to effusions, the growth is poorer than in the same percentage of nutrient broth in saline;
